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LITHIUM MANGANESE-BASED OXIDE, 
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ABSTRACT : PROBLEM TO BE SOLVED: To suppress the elution of Mn in an organic electrolytic 

solution of a lithium secondary battery by using a lithium manganese-based oxide having 
a spinel structure of a specific chemical composition containing at least another kind of 
element other than Li 3 and Mn as a material of a positive electrode. 

SOLUTION: This lithium manganese-based oxide having a spinel structure is represented 
by the formula [the interior of { } denotes the position of an oxygen tetrahedron in the 
structure; the interior of [ ] denotes the position of an oxygen octahedron in the structure; 
0<(x)<0.33; 0<(y)<1 ; -0.5<(d)<0.8] and contains at least another element (M) other than 
Li and Mn. The crystal structure is a cubic crystal and the lattice constant (a) is >8.19 and 
<8.24 The other element M is selected from Be, Mg, Ca, Y, Ti, V, Cr, Fe, Cu, B, Al, Si, 
Pb, P and the like. Furthermore, the oxide preferably has 1-50 ^im average agglomerated 
particle diameter, 0.1-5 m 2 /g BET specific surface area and <3 ^im average 
primary, particle diameter. The lithium manganese-based oxide containing the other 
element is produced by mixing respective compounds of the Mn, Li and the other element 
and baking the resultant mixture. 
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[006 1] 

{Li} [Li 0 .o6 • Cr, • Mn (2 - 0 .o6-y)] O4 

uteM 3 Tit4»^x tr*;mai u ^^vavmk 

^W&^flBISrSEM^fflV^ 2 0, 0 0 0^$ 
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[0062] zomfrb, mmm3Ti$htifzzv*>i> 
mm y -7 y #>&mmcr>£x 

[ 0 0 6 3 ] X, '&e>tltzxm)m& V+V^ytf 

Sffci Sfg^5£&te&tf R i e t v e 1 dfl*ffc J: •)« 
*Ufc. 

[00 64] f?SS0>J6 

lUfcflJ 3 ££t v? . MtnmitSML* 7 5 O'C*^ 9 0 

too65] f^^itfe^tr^mfty^A^^v* 

BHIS*«)tt : FflBi*SEMSrfflv\ 2 0, OOOte^fS 

[0066] if)H*"5>. ft^nfc^t*/M«ayf"> 
[0067] mmi 

HSS#J4£fc^TL iSSrxi7)<i* J 0. 0 2^=5:5 J: -5 
[00 68] HStfll8~l 0 

[ 0 0 6 9 ] . C o K*Mi*attKK3 A/p ^ 
ffiL*. 

[0070] Uttfflll 1-1 3 

4ttJ^TC r *>*»*> D£N i fcABBLfctl 

[ o o 7 1 ] . n i mfti&as&im- * wz®. 
muz. 

[0072] HJgffll4~l 6 

mm 2 ~~4 IZ& C r <7)frb 0 fc F e fcffiffl L fcW 
WiH-k U:. 

[0073] FeJK£HiFe 3 0,fcttfflU;. 
[0074] *»W17 

m-Ofl^7S*M 1 1 LT C r £ , W>- c7)fl!!«7tSM 2 



fi#0. 01 (Li: (Li+Mn + Cr + Fe) = 

1. 01:3. 00) , yl<0ft#0. K y20€# 
0. lC&l>J:5(C&&i?&a > "2 0^mOMn(V 
BETJt^ffiS* ? 3m 2 /gt'*>I.Li 2 C03. 
*?i : f : SlMm£7)Cr20 3S.VFe3 0,SrffgL. ?L 
#T'J:<iS£L£&, 4 5 0'C?2 4BSBHRftU:tt, 
7 5 0"CT'24l$|I]ffiffcL*:. {Li} [Li,.„ 

C r 0 ., • Fe,., • Mn U9 ] 0 4 

mm i 

&M8t?-&tf2 OumCOM n 0 2 (JKV-ttstettS!* 
mZMit^y^y) fcBETJt*E»rt J 3mVg-e& 
StfSKyf-^Srx-O. 0 (Li : Mn= 1 . 00: 

2. 0) fcfc4J:3CffaU sjFcj:<a£U:«. 

4 5 0X:f2 4eia«R*Lfctt. 7 5 0'CT'2 4l$ia& 

[-007 5] 4jEWiJCPDS*-H3 5-7 8 2«) 
L iMn,0«i:H*W«*->'fc3?Lfc. 
[007 6] itl!^]2 

JtKMl"Cx = 0. 06 (Li :Li+Mn = l. 0 
6:3. 0) t Itz&tmitmi 1 tfS]-S0^Tlf-p 
fc. 

[ 0 0 7 7 ] ftlRM3 

Jt^WlT'x = 0. 10 (Li :Li+Mn=l. 1 
0:3. 0 ) k LfcJ2lW±Jt«H 1 1 n-^flfettTff -s 
£. 

[0078] JtftftK 

Li:Cr:Mn=0. 95:0. 2:1. SOfc&S 
[0079] 2i^fcltfJtl^^^W±Jt85^4iy 

[0080] rjj njgaifsi&j mnmiiZ.ifsmfflz-ft 

m Itz 'J f-^A^tf >iRiWl3Hjfc*3 g $-7^7 -yfty 
>^yf-^A^ l^/P/drn'OiRSf Xf-Vytf-itf 

*- h fc v*^*-**- hnmammzm&Ltzv 

mmi 5m 1 ££«L, 8 5-C. 1 0 0«aB«J*Ufc» 
«W«+«0MnatICP«*fefcJ: , 5^Ufc. 
[0 081] «I**U=* Ufc. 
[0082] 
[HI] 
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[oo83] zmm&zvitmmvftt, 

v?<n>m&to m&%: TAB-2) «SJtT2 : 
1 aif£T&&L*:. S^jSr lton/c m^JEfi 
T\ * -y i'i ( S U S 3 16) ±.lZ^\s •? h^C^ 
Ltztk. 2 0 0*CT'24^H^ESaftL^. 
[0 084] itfOmicLTffA.n^U '/bSriai^S 

0. 2mm) *»ii)W0ftV>fc'Jf"7Afr*fflV\ fMRS 

*m^8»Lfc*«*B i *> 4 w-fe^ 

[0085] vmm®mmi msmaxx/mm-c 

TWttfRRU 1. 0mA/cm*W-5eWrC « 
tfimJI* J 4. 5V*>£>3. 5V^nt3EiWfcll l 33BL 

[0086] MkaftiiSftJ: 5 O-Ct-HifeU^. 

[00 87] tkuzws\®&. ®mmm (ioim? 



[0088] 

[0i ] *frao^e^n«ft'J^A-?y/rvjHWi: 

1 :iESSffiU-H« 

2 : Efii*«ffl^-v^i 

3 :IEffi 

4 : -fe^V-^ 

5 : n.m 

6 : SUtl^/yi 

7 rfifi&fB'J-FI! 
8 

[02 ] ^I6«RJ3T1# M-Lfc*t*JWH»y 

[03 ] HifiM6T# 4»*ifcAt*n«ty f-*>A-e> 
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